Gene expression of cytokines and growth factors in the lungs after paraquat administration in mice.
It is well known that the intake of paraquat (PQ), an herbicide, causes severe lung injury at chronic phases. We examined the intrapulmonary gene expression of cytokines and growth factors after PQ administration. To induce lung injury, C57BL/6 mice were intraperitoneally injected twice a week with 20 mg/kg of PQ. Histopathologically, at the early phase, lots of alveolar spaces contained edematous fluid. At 3 weeks after PQ challenge, a marked thickening of the alveolar walls with the accumulation of macrophages and T cells was found. Azan staining revealed the patchy distribution of collagen accumulation, indicating pulmonary fibrosis. Consistently, intrapulmonary hydroxyproline contents were significantly elevated, compared with the controls. Semi-quantitative RT-PCR analysis demonstrated that the gene expression of tumor necrosis factor-alpha and monocyte chemoattractant protein-1 were significantly increased at 3 weeks after PQ challenge compared with the controls. The mRNA expression of macrophage inflammatory protein (MIP)-1alpha and MIP-2 was significantly enhanced at 1 and 2 weeks after PQ treatment, respectively. Moreover, PQ-treated mice showed enhanced gene expression of fibrogenic growth factors such as transforming growth factor-beta, platelet-derived growth factor-A, acidic fibroblast growth factor, and hepatoctyte growth factor at 2 and/or 3 weeks after PQ challenge. The synergistic effects of these molecules are presumed to cause pulmonary fibrosis due to PQ challenge.